CABLE TIE AND METHOD OF MAKING THE SAME 
USING AN INSERT MOLDING TECHNIQUE 

BACKGROUND OF THE INVENTION 

The present invention relates generally to cable ties and relates more particularly 
to a method of making cable ties using an insert molding technique and also to cable ties 
made by said method. 

Cable ties, also known as bundling ties and harnessing devices, are well known 
devices commonly used in the art to couple together a plurality of elongated objects, such 
as wires or cables. One type of cable tie which is well known and widely used in the art 
comprises an elongated strap having an apertured head disposed at one end thereof. The 
opposite end of the elongated strap is typically shaped to define a tail of narrowed width 
adapted for insertion through the apertured head to form a closed loop. A plurality of 
serrations or teeth are formed along the length of the elongated strap, and an internal pawl 
(or locking tang) is disposed within the apertured head, said internal pawl being adapted 
to prevent a serration on the strap, once inserted past said internal pawl, from being 
withdrawn therepast. In this manner, the engagement of the internal pawl with the serrated 
strap is used to lock the cable tie in a closed loop configuration. 

Examples of cable ties of the above construction are disclosed in the following U.S. 
patents, all of which are incorporated herein by reference: U.S. Patent No. 4,658,478, 
inventor Paradis, issued April 21, 1987; U.S. Patent No. 4,754,529, inventor Paradis, 
issued July 5, 1988; U.S. Patent No. 5,593,630, inventors Sorensen et al., issued January 
14, 1997; and U.S. Patent No. 5,669,111, inventor Rohaly, issued September 23, 1997. 

1 


• # 

Another type of cable tie which is well known and widely used in the art differs fronn 
the above-described cable tie in that it comprises an apertured or ladder-type strap, instead 
of a serrated strap. The head of the cable tie typically has a buckle-like shape and 
includes a tongue that is adapted to enter the apertures of the strap to lock the strap in a 
fixed loop configuration. 

Exannples of cable ties of the above ladder-type strap construction are disclosed in 
the following U.S. patents, all of which are incorporated herein by reference: U.S. Patent 
No. 3,766,608, inventor Fay, issued October 23, 1973; U.S. Patent No. 4,347,648. inventor 
Dekkers, issued Septennber 7, 1982; and U.S. Patent No. 4,866,816, inventor Caveney, 
issued September 19, 1989. 

Cable ties, whether of the serrated-strap variety described above or the ladder-strap 
variety described above, are typically formed by injection molding. More specifically, this 
typically involves the use of a two-piece mold into which the impression of one or more 
whole cable ties has been formed. Molten plastic (more typically nylon and less typically 
polypropylene) is injected into the mold through a single opening or gate in the mold until 
the one or more impressions therein are filled. The molten plastic is then allowed to 
harden in the one or more impressions. The thus-formed cable ties are then removed from 
the mold. 

The present inventor has noted the following disadvantages associated with the 
aforementioned injection molding technique for making cable ties: First, because the 
above-described process involves molding the entirety of a cable tie at one time, the length 
of the cable tie strap is necessarily limited by the size of its corresponding impression. 


Consequently, to make a variety of cable ties having straps of different lengths, it is 
generally necessary to use different sized impressions. This typically results in the need 
for many differently-sized molds as the impressions of any given mold are typically fixed 
in size and identical to one another. As can readily be appreciated, the provision of many 
differently-sized molds may be prohibited by cost as molds are very expensive to produce. 
Moreover, the use of different sized molds may require the adaptation of other equipment 
used in the manufacturing process. 

Second, because the above-described process requires that the entirety of the 
cable tie be formed at one time, cable ties having long strap lengths (i.e., several feet) 
require correspondingly large molds. Molds of such large size are particularly expensive 
to produce. In addition, because cable tie molds typically have only a single gate through 
which molten plastic is injected (to prevent the occurrence of knit lines - especially in those 
instances in which nylon is the molten plastic used), the cycle time can be rather long as 
the molten plastic must travel through the single gate in the mold until it fills the entireties 
of all of the impressions. In addition, the aforementioned forcing of the molten plastic 
through the entireties of the impressions often results in some degradation of the molten 
plastic material, such degradation being undesirable. 

One patent of interest is U.S. Patent No. 6,003,209, inventors Oh et al., which 
issued December 21, 1999, and which is incorporated herein by reference. In the 
aforementioned patent, there is disclosed a filamentary fastener and a method of making 
the same, the method comprising the steps of (a) providing a length of flexible filamentary 
material; (b) providing a mold, said mold being shaped to include a paddle impression and 


a cross-bar impression, said paddle impression and said cross-bar impression being 
parallel to one another; (c) insert molding, using said moid, a first paddle and a first cross- 
bar onto said length of flexible filamentary material; (d) repositioning said length of flexible 
filamentary material relative to said mold so that said first paddle and said first cross-bar 
are spaced apart from said mold; (e) insert molding, using said mold, a second paddle and 
a second cross-bar onto said length of flexible filamentary material; and (f) cutting said 
length of flexible filamentary material between the paddle and the cross-bar formed during 
the same molding iteration to yield a fastener having a flexible filament with a paddle at 
one end and a cross-bar at the opposite end. 

The process of the aforementioned patent is not adapted to making cable ties, but 
rather, is limited to making filamentary fasteners of the type having a cross-bar at one end 
thereof. In addition, the present inventor has noted that, with respect to the process of the 
aforementioned patent, the cutting step is performed after the second insert molding step. 
This is disadvantageous to large-scale production because only one fastener at a time can 
be formed using a given filament. 

Another patent of interest is U.S. Patent No. 4,636,347, inventor Kato, which issued 
January 13, 1987, and which is incorporated herein by reference. The aforementioned 
patent relates to a fastener comprising a female member having an opening, a male 
member which is engageable in the opening of the female member and a string member 
joining the female and male members. The patent also relates to a fastener assembly 
comprising a plurality of such fasteners joined together The female and male members 
of the fastener are molded from a thermoplastic synthetic resin and are fused to the string 


member. The fastener or fastener assembly is made by a method comprising placing a 
string through a female member forming mold and a male member forming mold, supplying 
a molten thermoplastic resin into the molds to form a female member and a male member, 
removing the molded female and male members from the molds, moving the string 
forward, repeating the molding of a plurality of female and male members, and if 
appropriate, cutting the string between the female member of one fastener and the male 
member of another. 

The process of the foregoing patent is beset with the same types of limitations 
discussed above in connection with the process of U.S. Patent No. 6,003,209 (i.e., said 
process is not adapted to making cable ties and requires the second molding on a string 
before the string can be cut). 


SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a novel method for making a cable 

tie. 

It is another object of the present invention to provide a method as described above 
that overcomes at least some of the shortcomings associated with existing methods for 
making cable ties. 

Therefore, in furtherance of the above and other objects to be described or apparent 
from the description below, there is herein provided a method for making a cable tie, said 
method comprising the steps of (a) forming a strap, said strap having a front end and a tail; 

O 

and (b) then, insert-molding a front portion onto said front end of said strap, said front 

m 

m portion comprising a head, said head being adapted to cooperate with said strap to form 

[y a locked closed loop. 

D 

n. I 

'j" Preferably, said strap is made by forming a continuous length of strap material and 

e==i 

ifi then cutting said continuous length to obtain a plurality of individual straps. In this manner, 
^ straps of any desired length can readily be obtained. The strap has a top surface and a 
^ bottom surface, said bottom surface preferably being shaped to include along its entire 
length a pair of longitudinally-extending rails and a plurality of teeth laterally-extending 
between said rails. A transverse hole (or a projection or the like) may be formed in the 
strap proximate to the front end thereof to enhance mechanical adhesion between the 
strap and the front portion. 

Preferably, the head of the cable tie is generally rectangular and is shaped to 
include a top, a bottom, a front, a back, a left side, a right side, a transverse channel 
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extending from said top to said bottom and a locking tang extending into said channel. The 
transverse channel is dimensioned so that the tail of the strap may be inserted 
therethrough, and the locking tang is adapted to prevent a tooth on said strap, once 
inserted therepast, from being withdrawn. In this manner, the cable tie can be locked in 
a closed loop configuration. 

The front portion of the cable tie preferably also comprises a neck, said neck 
extending reanwardly from the back of the head. The front end of the strap is preferably 
disposed within the neck. 

The above-described method for making a cable tie may be performed manually or 
may be partially or fully automated. The forming of a continuous length of strap material 
is preferably peri'ormed using a rotary extrusion technique. 

The strap and the front portion of the cable tie may be made of the same material 
or may be made of different materials. 

The present invention is also directed to a cable tie made according to the method 
described above. 

Additional objects, as well as features and advantages, of the present invention will 
be set forth in part in the description which follows, and in part will be obvious from the 
description or may be learned by practice of the invention. In the description, reference 
is made to the accompanying drawings which form a part thereof and in which is shown 
by way of illustration various embodiments for practicing the invention. The embodiments 
will be described in sufficient detail to enable those skilled in the art to practice the 
invention, and it is to be understood that other embodiments may be utilized and that 


structural changes may be made without departing from the scope of the invention. The 
following detailed description is, therefore, not to be taken in a limiting sense, and the 
scope of the present invention is best defined by the appended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are hereby incorporated into and constitute a 
part of this specification, illustrate various embodiments of the invention and, together with 
the description, serve to explain the principles of the invention. In the drawings, wherein 
like reference numerals represent like parts: 

Fig. 1 is a top view of a first embodiment of a cable tie constructed according to the 
teachings of the present invention; 

Fig. 2 is a bottom view of the cable tie of Fig. 1 ; 

Fig. 3 is an enlarged fragmentary section view of the cable tie of Fig. 1 taken along 
line 1-1; 

Fig. 4 is a schematic diagram of an automated method of making the cable tie of 

Fig. 1; 

Figs. 5(a) and 5(b) are top and bottom views, respectively, of the strap of the cable 
tie of Fig. 1; 

Fig. 6 is a fragmentary longitudinal section view of a second embodiment of a cable 
tie constructed according to the teachings of the present invention; and 

Figs. 7(a) and 7(b) are top and bottom views, respectively, of the strap of the cable 
tie of Fig. 6. 


DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring now to Figs. 1 through 3, there are shown various views of a first 
embodiment of a cable tie constructed according to the teachings of the present invention, 
said cable tie being represented generally by reference numeral 1 1 . 

Cable tie 1 1 comprises a front portion 13 and a strap 15. Front portion 13, in turn, 
comprises a head 17 and a neck 19. Head 17 is generally rectangular and is shaped to 
include a bottom wall 21 , a top wall 23, a front wall 25, a rear wall 27, a left side wall 29, 
a right side wall 31 and an elongated channel 33 which extends through head 17 from 
bottom wall 21 to top wall 23. Head 17 is further shaped to include a locking tang 35 
extending into channel 33. Tang 35 is similar in shape and function to tang 21 of U.S. 
Patent No. 4,754,529. 

Neck 19, which extends rearwardly from rear wall 27, is rectangular in cross-section 
and includes a rectangular slot 37, whose purpose will be explained below. 

Strap 15, which is generally rectangular, is an elongated flexible member shaped 
to include a front end 41 fixedly disposed within slot 37 and a tail 43 of narrowed width 
insertable through channel 33 to form a closed loop. In addition, strap 15 is shaped to 
include a top surface 45 and a bottom surface, said bottom surface being shaped to 
include a pair of spaced-apart longitudinally extending rails 47-1 and 47-2 and a plurality 
of teeth 49 laterally extending between rails 47-1 and 47-2. Teeth 49 are adapted to 
lockably engage tang 35 once inserted therepast so as to lock tie 1 1 in a closed loop 
configuration. 
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In accordance with the teachings of the present invention, cable tie 1 1 is preferably 
made by (i) forming strap 15 and (ii) then, insert-molding front portion 13 around front end 
41 of strap 1 5. Preferably, as will be explained below in greater detail, strap 1 5 is formed 
by continuously molding a length of strap materia! by a rotary extrusion process and then 
cutting the strap material to a desired length and shaping the ends as desired. However, 
it is to be understood that the present invention is not limited to the above method of 
forming strap 15 and that strap 15 may be formed using a variety of other methods, 
including, for example, non-rotary extrusion and injection molding. (The advantages of the 
aforementioned continuous rotary extrusion method are described or are apparent from 
the discussion below.) 

All of the above steps may be performed manually; alternatively, some or all of 
these steps may be automated. 

As noted above, once strap 15 has been formed, front portion 13 is then insert- 
molded around front end 41 of strap 15. This may be done by manually inserting strap 15 
into a mold having an impression for front portion 13, injecting molten plastic into said 
mold, allowing the molded product to harden and then removing the molded product from 
the mold. In addition, as will be described below, one or more of the above steps may be 
automated. 

Referring now to Fig. 4, there is schematically shown a preferred method for making 
cable tie 1 1. As can be seen, said method is largely automated and comprises extruding 
molten plastic from an extruder 101 onto the periphery of a rotating mold wheel 103 (see 
U.S. Patent No. 4,462,784, the disclosure of which is incorporated herein by reference), 
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said periphery having a continuous impression (not shown) of rails 47-1 and 47-2 and teeth 
49 that corresponds generally to the bottonn surface of strap 15. As the molten plastic 
travels on rotating mold wheel 103, it hardens to the shape of the impression. A skive unit 
105 is then used to remove the molded product from wheel 103 and to divert any excess 
or remnant plastic from wheel 103 for grinding and re-use. The resulting molded product 
is a continuous length of material 104 having the general shape of strap 15. 

Said continuous length of strap material 104 is then fed into a punch-cutting unit 
107. Punch-cutting unit 107 includes a pair of spaced-apart punch-cutting elements (not 
shown) for cutting the continuous length of material into individual straps and for providing 

O 

m the desired shape to the front and tail ends of strap 15. (An individual strap 1 5 thus formed 

W 

y1 is shown separately in Figs. 5(a) and 5(b).) As can readily be appreciated, by varying the 

[y spacing between the spaced-apart punch-cutting elements, straps 15 of many different 

p I 

J' lengths can be obtained. 

P 

Lfl Individual straps 15 obtained using punch-cutting unit 107 are then dropped from 

W unit 1 07 onto an indexing conveyor 1 09 preferably traveling in a direction perpendicular to 

s-Hj 
I : 

^ the movement of the continuous strap into punch-cutting unit 107. Conveyor 109 is 
preferably shaped to include one or more sets of pockets 110, each set of pockets 110 
consisting of approximately ten to twelve individual pockets 110, each individual pocket 
110 being adapted to receive an individual strap 15. When each pocket 110 within a set 
has been filled with a strap 1 5, conveyor 1 09 delivers the full set to an injection mold 111. 
Mold 1 1 1 is preferably a vertical mold having a plurality of parallel impressions (not shown) 
aligned with the set of straps 15, each impression being in the shape of front portion 13 of 
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cable tie 11. The front end 41 of each strap 15 is then pushed from its pocket 110 by 
pusher elements (not shown) into the neck portion 19 of a corresponding impression. 
Molten plastic is then injected into mold 111, and a front portion 13 is formed around front 
end 41 of each strap 15. After a short cooling period, mold 1 1 1 is opened and the thus- 
formed cable ties 1 1 are ejected from the mold 1 1 1 using ejection pins (not shown). The 
aforementioned insert-molding process is then repeated for the next set of straps 15. 

As can readily be appreciated, one of the advantages of the above method is that 
cable ties having different strap lengths can easily be produced. Moreover, such cable ties 
can be produced using much of the same equipment, including the same mold for molding 
the front portion of the cable tie. Another advantage of the present method is that the 
problems of slow throughput and the degradation of molten plastic associated with the 
injection molding of cable ties of considerable strap length are ameliorated. Still another 
advantage of the present method is that, if desired, front portion 13 and strap 15 may be 
formed from different materials (e.g., different plastics or different grades of the same 
plastic). 

Referring now to Fig. 6, there is shown a longitudinal section view of a second 
embodiment of a cable tie constructed according to the teachings of the present invention, 
said cable tie being represented generally by reference numeral 201. 

Cable tie 201 is similar in many respects to cable tie 11. One of the principal 
differences between the two cable ties is that cable tie 201 includes a strap 203 having a 
transverse hole 205 proximate to its front end 207 (see Figs. 7(a) and 7(b)). Due to the 
presence of hole 205, when front portion 209 is insert-molded over front end 207, a portion 
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of neck 21 1 is formed through hole 205, thereby enhancing the attachment of front portion 
209 to strap 203. (Certain plastics, like nylon, do not adhere particularly well to themselves 
via insert-molding. Consequently, it is often necessary to enhance mechanical bonding 
by providing a mechanical adhesion promoting element in the item around which insert- 
molding occurs. In cable tie 11 , the teeth 49 that are proximate to front end 41 serve in this 
capacity. In cable tie 201 , said teeth 49 are supplemented by hole 205. As can readily be 
appreciated, hole 205 and/or said teeth 49 may be replaced with other mechanical 
adhesion promoting elements.) 

Cable tie 201 may be made by an automated process substantially identical to that 
discussed above for cable tie 1 1 , the only difference being the additional punch-cutting of 
hole 205 into strap 203. 

It is to be understood that, whereas cable ties 1 1 and 201 are of the serrated-strap 
variety, the principles of the present invention could readily be applied to making cable ties 
of the ladder-strap variety. 

The embodiments of the present invention described above are intended to be 
merely exemplary and those skilled in the art shall be able to make numerous variations 
and modifications to it without departing from the spirit of the present invention. All such 
variations and modifications are intended to be within the scope of the present invention 
as defined in the appended claims. 
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